Climate and environmental problems caused by global carbon emissions are becoming more and more prominent. As a major implementer of carbon emissions, their energy structure and willingness of carbon offset plays an important role in the low carbon development of forest tourism. Based on the effective questionnaire survey and interviews of 159 operators in 10 national forest parks in Jiangxi Province, this paper studies the energy use and carbon offset willingness of catering owners in forest tour sites. The results show that: (1) the energy used by the catering operators is mainly gas, electricity, coal, natural gas, solar energy, firewood and biogas, etc. The expenditures are mostly between RMB 5,000 and RMB 19,900, of which the curve is normal distributed. (2) operators had a strong willingness to adopt new energy, 86.1% of whom are for it, and government incentives will promote their willingness to act.(3) all samples agreed that their business activities generated carbon emissions, but more than 90% of them believe that their carbon emissions are of small quantity.(4) the operator's willingness to carbon offset is strong. 85% of the operators agreed for the duties of offsetting their carbon emissions or some extra. The means of carbon offset is mainly based on afforestation or payment.
INTRODUCTION
Energy consumption is one of the important indicators of regional carbon emissions, and its structure is essential for achieving regional low carbon development and sustainable development. At present, the research results on energy utilization behavior are in huge quantity, mainly focusing on the satisfaction of energy demand [1] [2] , energy utilization patterns [3] , energy structure [4] and its influencing factors [5] . However, there are few studies on energy utilization from the perspective of tourism. The existing researches are mainly about the energy consumption of farmers in tourism destinations. For example, based on behavioral geography and economics, R.Y Zhang et al. (2014) analyzed the influencing factors of farmers' willingness of renewable energy utilization in rural tourism areas, and found that 8 factors of the comfort of tourists' accommodation and accommodation, the preference of tourists, the quick and easy maintenance of energy use, and the gender, age and farmhouse of rural tourism farmers, etc. have a significant impact on the willingness of rural tourism farmers to use renewable energy [6] . X Li, X.J Yang et al. (2015) explored the energy consumption patterns of rural tourism destinations from the perspective of farmers' livelihoods. The results show that the diversity of farmers' energy utilization is affected by the various livelihoods, and the energy consumption of operators and the choice of new energy sources are driven by tourism. The main factors affecting farmers' energy consumption patterns are material, human and finance [7] .
Meanwhile, confronted with the severe global climate warming, China has offered initiatively to undertake actively international obligations consistent with China's basic national conditions, development stages and actual capabilities, deeply participating in global climate governance to contribute to global climate change [8] . In recent years, with the deterioration of ecological and environmental problems, the rise of green tourism methods such as low-carbon tourism and ecotourism, forest park tourism has become more and more popular. The forests in Jiangxi Province reached a coverage rate of 63.1%.Because of the special topographical conditions, most of the forest parks in Jiangxi Province have a certain distance from the city equipped with relatively backward facilities around. Therefore, the popularity of forest parks has also promoted the development of the tertiary industry around the park, especially the catering industry.
The catering operators around the forest park are the main force in catering for tourists and also an important part of the forest park tourism. As the tertiary industry, the catering industry also has carbon emissions in the course of its business activities. In the business activities of the operators, carbon emissions are generated by the use of energy and the disposal of waste from production and living. In the context of a low-carbon society, do operators realize that their business activities will bring carbon emissions? How much do they know about their carbon emissions? Are they willing to participate in carbon offset actions? Carbon offset is an effective way to alleviate global climate warming by offsetting the corresponding amount of CO 2 [9] [10] , and has attracted more and more attention from scholars. Previous studies focused on carbon offset cognition [11] , carbon offset willingness [12] [13] , carbon offset mechanism [14] [15] , carbon credit market [16] [17] , and carbon offset practices [18] et al.
The research on carbon offset stakeholders is mainly concentrated on tourists, government, residents and farmers. There are very few studies on catering operators in forest tourism. As participants in tourism activities, operators will also generate carbon emissions in their business activities. Therefore, to achieve national carbon emission targets and sustainable economic development, it is very necessary to list catering operators as carbon offset stakeholders and study the willingness and its influencing factors in carbon offset. So, based on the effective questionnaire survey and interviews of 159 operators in 10 national forest parks in Jiangxi Province, this paper studies the energy use and carbon offset willingness of catering owners in forest tour sites.
MATERIALS & METHODS

Data Source
Jiangxi has abundant forest resources and the forest coverage rate is 63.1%. By 2016, the number of national forest parks in Jiangxi Province has reached 46. According to the geographical location of the park, this paper selects 10 typical national forest parks, including 3 in southern Fujian, 2 in northern Fujian, 1 in central Guizhou, 2 in eastern Fujian and 2 in western Fujian. Yangling National Forest Park is located in the southern suburb of Chongyi County, Cangzhou City, with a total area of 6889.8 hectares and a forest coverage rate of 96.8%. It is a national 4A level scenic spot, a national agricultural tourism demonstration site, a national forest park, and a Jiangxi natural reserve. Sanbaishan National Forest Park is located in Anyuan County, Ganzhou City, with a planned total area of 13,800 hectares, a forest coverage rate of 98% as a national 4A level scenic spot. The steep water lake national forest park is located in the steep water town of Shangju County, Jiangxi Province, with a total area of 22,666.67 hectares, a forest coverage rate of 85% as a national 4A-level tourist attraction. Meiling National Forest Park is located in the northwest suburb of Nanchang City, with a total area of 15,000 hectares and a forest coverage rate of 71.2%. Zhelin Lake National Forest Park ranges from Yongxiu, Xiushui to Wuning county, with a total area of 16,450 hectares and a forest coverage rate of 95%. Sanwan National Forest Park is located in Sanwan, Yongxin County, Jiangxi Province. The planned area is 23,000 hectares and the forest coverage rate is as high as 90.5%. Jiangxi Shangqing National Forest Park is located in Longhu Mountain Scenic Spot, Yingtan City, Jiangxi Province, with a total area of 11,800 hectares and a forest coverage rate of 85%. Mingyue Mountain National Forest Park is located in Yichun City, Jiangxi Province, with a total area of 38,900 hectares and a national 5A scenic spot with a forest coverage rate of 73%. Wugongshan National Forest Park is located at the junction of Pingxiang City and Ji'an City, Jiangxi Province, with a total area of more than 260 square kilometers and a forest coverage rate of 88.1%.
The survey conducted two questionnaires in ten national forest parks during the summer months of April-October in 2016 and 2017. According to the different developments in different regions, the number of catering operators in the forest parks varies, and the number of questionnaires issued in 10 forest parks is also different. A total of 180 questionnaires were distributed, 168 questionnaires were returned, and 159 questionnaires were completed valid. The effective rate of the questionnaire was 88.3%. In this paper, the reliability analysis of 40 judgment questions of 159 valid questionnaires is carried out. The cloned Bach coefficient of the questionnaire is 0.737, the reliability is high, and the data is consistent.
Statistical Description of Samples
By Investigating the demographic characteristics of the survey samples, such as gender, age, education level and business income, it can be found that in investigation the males are nearly twice more than females; the age group is mainly concentrated in the 30-44 age group, accounting for more than half. There are very few people over the age of 60, indicating that the owners of restaurants are mainly young and middle-aged; nearly 70% of whom receive education injunior, high school or secondary school; from the perspective of operating income, the annual income is 50,000-100,000. The proportion is close to half, and there is more than 40% of the 100,000-200,000-segment, and very few are more than 200,000 yuan, mainly based on typical small and micro enterprises (table 1). 
CATERING OPERATORS' ENERGY CONSUMPTION AND CLEAN ENERGY CHOICE Energy Consumption
(1)Energy consumption expenditure Table 2 shows that for energy expenditure, the expenditure is mostly between 5000 yuan and 19,900 yuan, the proportion is 58.6%; the proportion of operators below 5000 yuan is 16.9%, and the ratio of more than 20,000 yuan is 24.5.%. In the survey of the proportion of energy consumption, the 5 commonly used energy sources in the catering industries-coal, electricity, gas, natural gas and solar energy were selected, and the energy that was not commonly used was classified as others. A total of six options were selected by the operators. The sum of the options is 100%. Figure 1 is a density map of the energy consumption of 159 operators in the management. It can be clearly seen from the figure that the ratio of gas and electricity is the largest, followed by coal; the cleaner natural gas and solar energy are less distributed; most of the options for "other" are firewood and biogas. According to the calculation of carbon emissions, the amount of carbon emissions from the same amount of heat these energy sources release are coal, electricity, gas, natural gas and solar energy. According to the data, in 2017, 62.24% of China's electricity was generated by coal plus the transportation and waste disposal by the operators in the production process, so the overall carbon emissions of the operators are still relatively high.
The Operators' Attitude toward Clean Energy
Since existing and commonly used energy sources have more carbon emissions, what is the attitude of operators using clean energy (such as solar energy) to reduce carbon emissions? Table 3 shows that 33.3% of the operators said they are good for the environment and are willing to use them; 52.8% of the operators said that if the relevant departments provide free technical services, they are willing to use them; only 5.7% of the operators said that if they feel uncomfortable or inconvenient unwilling to use them; 8.2% of the operators are indifferent. Most operators are willing to use clean energy to reduce their carbon emissions, but on certain conditions.
If the government has incentives for the use of clean energy, will the attitude of the operators change? 90% of the operators say that if the government has incentives, and the government can provide technical services free of charge and clean energy dose little harm to the environment they are willing to use clean energy; only 1.2% of operators believe that even if the government has incentives, they are still reluctant to use clean energy because of personal habits or inconvenience (table 4) . This shows that the government plays a very important role in the promotion and use of clean energy. The government's promotion helps to change the attitude of operators in using clean energy. Table 5 shows the operators' estimates of their own carbon emissions. All the operators surveyed believe that they have carbon emissions in their business activities, but their own carbon emissions are estimated differently. 5.7% of the operators believe that their carbon emissions are very large, 67.9% of operators believe that their carbon emissions are only at the average level, and the remaining 26.4% of operators believe that their carbon emissions are very small.
CARBON EMISSIONS AND CARBON OFFSETS IN CATERING Estimation of Carbon Emissions
Comparison of Carbon Offset and Emissions
According to the energy consumption data of Jiangxi Province in recent years, the carbon emissions generated by the catering industry per 10,000 yuan of income are about 0.38 tons, the carbon emissions generated by transportation per 10,000 yuan of income are about 2.32 tons, and the carbon emissions generated by the tertiary industry per 10,000 yuan of income is 1.03 tons. Figure 2 shows how much carbon emissions they are willing to eliminate each year on the basis of the specific figures of the carbon emissions in a year generated by the 159 operators in combination with their actual situation. The X-axis represents 159 operators, the blue is the emissions, the red is the offsets; the Y-axis is the amount of carbon, and the unit is tons/year. Different operators have different carbon emissions, and their carbon offsets are quite different. According to the statistical results, among the surveyed operators, the average carbon emission is 2.45 tons/year, and the amount of willingness to compensate is 3.1 tons/year (table 6) .
Among all operators, figure 3 shows that 68% have more carbon offsets than carbon; 17% of operators choose equivalent offsets, as same as the actual emission amount. 15% of operators have less amount of carbon offset than that of carbon emissions who said they were willing to offset some of the carbon emissions by planting trees. Figure 4 shows the choice of the operators to reduce the carbon emissions of operating activities. Since it is a multiple-choice question, the statistics are the frequency of the options given. 32% of them to choose plant trees by themselves to offset carbon emissions, and 31% of them to choose to pay for carbon offset from the existing operating income, 25% are willing to pay the fees to employ forestry professionals in forest planting to offset carbon emissions. 10% choose to shorten operation hours to reduce emissions. Operators are mostly willing to offset carbon emissions by paying fees, whether it is direct payments or payments to third parties. However, the operators believe that whether they are entrusting a third party by paying the fees, or pay by themselves, forestation is the best choice to offset carbon emissions. This proportion accounts for 60%, which indicates that these operators have already had a deep understanding of the concept and connotation of carbon offset. Operators choose to shorten their operating hours, that is, to operate in the peak season, to operate less in the off-season, or even stop business to reduce carbon emissions. This situation is more common in forest parks where tourism is relatively backward.
BEHAVIORS AND MEANS OF CARBON OFFSET
Means of Carbon Offset
Reducing carbon emissions will have an impact on the operators' operations, and 5.9% of operators said that if they reduced their operating income or increase costs, they were not willing to reduce emissions. 46.5% of the operators will reduce emissions when the impact level is below 10%, 21.4% of operators will reduce emissions in the range of 11%-20%, and 4.4% of operators will still reduce emission in the range of 21%-40%. Only 8.2% of the operators said that regardless of the impact, they would reduce emissions; but 15.7% of the operators did not make a clear statement (table 7) . Table 8 shows the carbon offset participation behavior of the operators. 10.7% of the operators choose "not to participate", 15.7% of the operators choose "forced participation in me", and 29.6% of the operators choose "participation by encourage" "The number of operators I volunteered to participate in was 42.1%, and the number of people who chose "Other" was 1.9%. 45.3% of the operators need the government to force or encourage carbon offset, and they are willing to make carbon offset. If the government introduces corresponding policies and regulations, plus the voluntary participation of operators, the proportion can reach by 87.4%.
Behaviors of Carbon Offset
If operators have reduced emissions during the course of their operations, their attitudes toward carbon offsets will change. 69.8% of the operators said that if the emission reduction is carried out, it is necessary to appropriately reduce the carbon offset quota; 5.6% of the operators believe that the original carbon offset quota can be maintained, and 24.6% of the operators do not care, as long as it is not an increase. This shows that the operators are not willing to raise the carbon offset amount while reducing emissions, but hope to reduce or maintain the original level.
CONCLUSIONS AND DISCUSSION
Conclusions
Through the analysis of the survey data, the following conclusions can be drawn: (1) The energy used by the catering industry operators is mainly gas, electricity, coal, natural gas, solar energy, firewood and biogas, etc. The expenditures are mostly between 5thousand and 19.9 thousand and is normally distributed. (2) Operators are more willing to adopt new energy, 86.1% of whom are willing to adopt it. If the government encourages the use of clean energy, the willingness of operators will rise to more than 90%, and the unwilling rate will drop by 4.5%. (3) All the surveyed operators believe that carbon emissions will be generated in their business activities, but their carbon emissions are estimated differently. As many as 90% of the operators believe that they cause very little carbon emissions. (4) The operator's willingness to carbon offset is strong. 68% of the operators' carbon offsets are greater than the carbon emissions, 17% of the operators are willing to bear their own emissions, and nearly half of the operators are still willing to reduce carbon emissions, which affects their operations income raises costs below 10%. The carbon offset is mainly based on afforestation or payment.
Discussions
(1) There is a path dependence on the current energy utilization of catering operators. Through the research above, it is found that although the operators are very willing to adopt new energy, the top three in actual energy use are gas, electricity and coal energy. The survey found that this is closely related to the supply and use habits of local energy. Moreover, the catering industries in the forest park are basically small and micro enterprises. Therefore, in the future, we should explore a new path for energy utilization suitable for small and micro enterprises in China's catering industry.
(2) Encourage technological innovation in new energy use and government incentives for new energy. Catering operators have a strong willingness to adopt new energy. Therefore, it is very important to develop or innovate new energy utilization technologies for willingness of small and micro-catering enterprises to adoptnew energies. At the same time, the government should encourage incentives for new energy sources to enhance the willingness of catering owners to adopt new energy sources.
(3) It is necessary to clarify the responsibility for carbon offset. Our previous research found that tourists are the end consumers of tourism products, the ultimate responsibility for carbon emissions in the production of tourism products, and the willingness of tourists to carbon offset is also very high. If the catering operator also carries out carbon offsets, will it repeat the carbon offset of tourists? Therefore, it is urgent to clarify the responsible persons of carbon emissions from tourism products and establish a perfect tourism carbon offset mechanism to achieve sustainable development of low-carbon tourism in the region.
